A novel role for IL-18 in corticosterone-mediated intestinal damage in a two-hit rodent model of alcohol intoxication and injury.
Recent findings from our laboratory have shown that acute alcohol (EtOH) intoxication before burn injury impairs intestinal immunity and barrier functions. To further delineate the mechanism of impaired intestinal barrier function, the present study examined the role of corticosterone (CORT) and interleukin (IL)-18, as CORT and IL-18 are elevated following a combined insult of EtOH intoxication and burn injury. Male rats (approximately 250 g) were gavaged with EtOH to achieve a blood EtOH level of approximately 100 mg/dL prior to burn or sham injury (25% total body surface area). Immediately after injury, a group of rats was treated with CORT synthesis inhibitor metyrapone (25 mg/kg), with or without recombinant (r)IL-18 (50 microg/kg). Another group of rats was treated with caspase-1 inhibitor Ac-YVAD-CHO to block IL-18 production. On Day 1 after injury, there was a significant increase in blood CORT levels, intestinal levels of IL-18, neutrophil chemokines [cytokine-induced neutrophil chemoattractant 1 (CINC-1) and CINC-3], intercellular adhesion molecule-1, myeloperoxidase activity, and intestinal permeability in rats receiving a combined insult of EtOH and burn injury. Treatment of rats with CORT inhibitor or with caspase-1 inhibitor prevented the increase in all of the above parameters following a combined insult of EtOH and burn injury. Moreover, coadministration of rIL-18 in metyrapone-treated rats restored the above parameters, similar to those observed in rats receiving EtOH and burn injury. These findings suggest that a combined insult of EtOH and burn injury results in increased CORT levels, which in turn up-regulates intestinal IL-18 levels and thereby causes altered intestinal barrier function following a combined insult of EtOH intoxication and burn injury.